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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.1 14, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
ehgible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. AppUcant's submission filed on 15 February 2006 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this tiUe, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1 - 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kraft et al 
(U. S. patent 6,136,654) in view of Dong et al. (US 2003/0153149 Al) and Chou et al. (U. S. 
patent 6,426,305 61). 

In re claim 1, Kraft, in the U. S. patent 6,136,654; figures 1-8 and related text, discloses 
on a substrate 12, providing a layer of silicon oxide 14; by means of a plasma technique (Column 

4. Lines 50 - 55), forming a nitrogen bearing layer 20 that extends downwards a distance from 
the upper surface; and then annealing the nitrogen bearing layer in a mixture of nitrogen, oxygen 
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at a tenperature and a pressure for some time, whereby the nitrogen bearing layer becomes 
substantially free of structural defects (Column 5, Lines 9-17). 

Kraft does not disclose wherein the plasma technique is a decoupled plasma technique 
nor that the annealing temperature is between about 1,000 - 1,100^C and the annealing pressure 
between 5-15 torr and for about 60-150 minutes. 

Chou, in the U. S. patent 6,426,305 Bl; figures 1 - 3D and related text, discloses, 
wherein decoupled plasma nitridation (DPN) is a low-temperature process that will not adversely 
affect photoresists used during the nitridation process (Column 3, Lines 40 - 45). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form a nitrogen bearing layer in the invention of Kraft, by DPN, since as 
taught by Chou, DPN is a low-tenqjerature process that will not adversely affect photoresists 
used during the nitridation process. 

Kraft in view of Chou does not disclose that the annealing temperature is between about 
1,000 - 1,100^C and the annealing pressure is between 5-15 torr and for about 60 - 150 
minutes. 

However, Dong in the US Patent PubUcation US 2003/0153149 Al; figures 1 - 7 and 
related text, discloses that after DPN a thermal anneal is conducted at a temperature from 900 - 
1 lOO'^C at a pressure of 1 to 500 Torr and for about 10-150 seconds (HOOIS). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to anneal the nitrated layer of Kraft in view of Chou, since as taught by Dong, a 
nitrated film is fiirther annealed at a temperature from 900 - llOO^'C at a pressure of 1 to 500 
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Torr and for about 10-150 seconds to enable the practitioners of Kraft in view of Chou to 
perform the anneaUng step disclosed by Kraft. 

However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to anneal the nitride bearing layer of Kraft in view of Chou and Dong at 
a temperature of between about 1,000 - 1,100^C and a pressure between 5-15 torr and for about 
60 - 150 minutes, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill 
in the art. In re Aller, 105 USPQ 233. Note that the specification contains no disclosure of 
either the critical nature of the claimed temperature ranges, pressure ranges and time ranges or 
any unexpected results arising therefironx Where patentability is said to be based upon particular 
chosen temperature ranges, pressure ranges and time ranges or upon another variable recited in a 
clain:!, the Applicant must show that the chosen temperature ranges, pressure ranges and time 
ranges are critical. In re Woodruf . 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 
1990). In addition, the selection of temperature, pressure and time, its obvious because it is a 
matter of determining optimum process conditions by routine experimentation with a limited 
number of species of result effective variables. These claims are prima facie obvious without 
showing that the claimed ranges achieve unexpected results relative to the prior art range. In re 
Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 
1688 (Fed. Cir. 1996)(claimed ranges or a result effective variable, which do not overlap the 
prior art ranges, are unpatentable unless they produce a new and unexpected result which is 
different in kind and not merely in degree from the results of the prior art). See also In re 
Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
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known process is ordinarily within skill or art) and In re Aller, 105 USPQ 233 (CCPA 1995) 
(selection of optimum ranges within prior art general conditions is obvious). 

4. In re claim 2, Chou discloses wherein the step of decouples plasma nitridation further 
includes using RF power between 250 and 350 Watts at a pressure of 1-3x10'^ torr for 10 - 300 
seconds (Column 6, Lines 31 - 39). 

5. In re claim 3, Kraft discloses wherein the nitrogen-bearing layer is selected from the 
group consisting of silicon nitride or silicon oxynitride (Column 4, Lines 12 - 29). 

6. In re claim 4, Kraft discloses wherein the nitrogen-bearing layer contains at least 3 
atomic percent nitrogen (Figure 7). 

7. In re claim 5, Dong discloses wherein the mixture of nitrogen and oxygen contains 
between about 10 to 30 volume percent oxygen (^0021). 

8. In re claim 6, Kraft discloses wherein the distance that the nitrogen-beaiing layer extends 
downward from the upper surface is between 2 and 10 A (Figure 7). 

9. In re claim 7, Kraft discloses wherein the layer of silicon oxide has a thickness between 
about 8 and 30 A (Column 4, Lines 45 - 47). 

10. Claims 8 - 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bertrand et 
al. (U. S. patent 6,632,740 Bl) in view of Kraft, Chou and Dong. 

In re claim 8, Bertrand discloses, in the U. S. patent 6,632,740 Bl; figures 1(A) - 2(E) 
and related text, providing a silicon wafer 1, of a first conductivity type, and forming thereon a 
layer of silicon oxide 4 having an upper surface; depositing a layer of polysilicon 6 on the layer 
of silicon oxide; patteming and etching the layer of polysilicon and the layer of silicon oxide to 
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form a gate pedestal on a layer of gate oxide (Figure 9); and using the gate pedestal as a mask, 
forming source and drain (8 and 9) regions of a second conductivity type that immediately abut 
the gate oxide, thereby forming the field effect transistor and whereby the field effect transistor 
has an electrical performance as good as a device that is similar in all respects to the field effect 
transistor except for the absence of the nitrogen bearing layer (Figure 2C). 

Bertrand does not disclose, by means of decoupled plasma nitridation, forming a nitrogen 
bearing layer that extends downwards a distance from the upper surface; then annealing the 
nitrogen bearing layer in a mixture of nitrogen and oxygen, at a temperature between about 1000 
and 1100 and a pressure between 5 and 15 torr, for between about 60 and 150 minutes, 
whereby the nitrogen bearing layer becomes substantially fi*ee of defects. 

However, Kraft discloses, by means of a plasma nitridation technique (Column 4, Lines 
50 - 55), forming a nitrogen bearing layer 20 that extends downwards a distance from the upper 
surface; and then annealing the nitrogen bearing layer in a mixture of nitrogen, oxygen at a 
ten^erature and a pressure for some time, whereby the nitrogen bearing layer becomes 
substantially free of structural defects (Column 5, Lines 9 - 17), since according to Kraft the 
scaling of the devices in the lateral dimension requires vertical scaling as well so as to achieve 
adequate device performance. This vertical scaling requires the thickness of the gate dielectric to 
be reduced so as to provide the required device performance (Column 1, Lines 26-31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to by means of decoupled plasma nitridation, forming a nitrogen bearing 
layer that extends downwards a distance from the upper surface; and then anneaUng the nitrogen 
bearing layer in a mixture of nitrogen, oxygen at a temperature and a pressure for some time. 
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whereby the nitrogen bearing layer becomes substantially free of structural defects in the 
invention of Bertrand, since, as taught by Kraft, the scaling of the devices in the lateral 
dimension requires vertical scaling as well so as to achieve adequate device performance. This 
vertical scaling requires the thickness of the gate dielectric to be reduced so as to provide the 
required device performance. 

Bertrand in view of Kraft does not disclose wherein the plasma technique is a decoupled 
plasma technique nor that the temperature is between about 1,000 - 1,100^C and a pressure 
between 5-15 torr and for about 60- 150 minutes. 

Chou discloses wherein decoupled plasma nitridation (DPN) is a low-temperature process 
that will not adversely affect photoresists used during the nitridation process (Column 3, Lines 
40-45). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form a nitrogen bearing layer in the invention of Bertrand in view of 
Kraft, by DPN, since as taught by Chou, DPN is a low-temperature process that will not 
adversely affect photoresists used during the nitridation process. 

Bertrand in view of Kraft and in view of Chou does not disclose that the temperature is 
between about 1,000 - 1,100^C and a pressure between 5-15 torr and for about 60 - 150 
minutes. 

However, Dong discloses that after DPN a thermal anneal is conducted at a temperature 
from 900 - 1 lOO^C at a pressure of 1 to 500 Torr and for about 10-150 seconds (HOOIS). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to anneal the nitrated layer of Bertrand in view of Kraft and Chou, since as taught by 
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Dong, a nitrated film is further annealed at a tenperature from 900 - 1 lOO^C at a pressure of 1 to 
500 Torr and for about 10-150 seconds to enable the practitioners of Bertrand in view of Kraft 
and Chou to perform the annealing step disclosed by Kraft. 

However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to anneal the nitride bearing layer of Bertrand in view of Kraft, Chou 
and Dong at a temperature of between about 1,000 - 1,100^C and a pressure between 5-15 torr 
and for about 60 - 150 minutes, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. Note that the specification contains no 
disclosure of either the critical nature of the claimed temperature ranges, pressure ranges and 
time ranges or any unexpected results arising therefrom Where patentability is said to be based 
upon particular chosen temperature ranges, pressure ranges and time ranges or upon another 
variable recited in a claim, the AppUcant must show that the chosen temperature ranges, pressure 
ranges and time ranges are critical. In re Woodruf. 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 
(Fed. Cir. 1990). In addition, the selection of temperature, pressure and time, its obvious 
because it is a matter of determining optimum process conditions by routine experimentation 
with a limited number of species of result effective variables. These claims are prima facie 
obvious without showing that the claimed ranges achieve unexpected results relative to the prior 
art range. In re Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also In re Huang, 40 
USPQ2d 1685, 1688 (Fed. Cir. 1996)(claimed ranges or a result effective variable, which do not 
overlap the prior art ranges, are unpatentable unless they produce a new and unexpected result 
which is different in kind and not merely in degree from the results of the prior art). See also In 
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re Boesch, 205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
known process is ordinarily within skill or art) and In re Aller, 105 USPQ 233 (CCPA 1995) 
(selection of optimum ranges within prior art general conditions is obvious). 

11. In re claim 9, Bertrand in view of Kraft, Chou and Dong does not disclose wherein the 
gate pedestal has a width between about 0.05 to 0.25 microns. 

However, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made have a gate pedestal with a width of between 0.05 to 0.25 microns in the 
invention of Bertrand in view of Kraft and Chou, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In re Aller, 105 USPQ 233. Note that the specification 
contains no disclosure of either the critical nature of the claimed width or any unexpected results 
arising therefrom Where patentability is said to be based upon particular chosen width or upon 
another variable recited in a claim, the Applicant must show that the chosen width is critical. In 
re Woodruf . 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). In addition, the 
selection of width ranges, its obvious because it is a matter of determining optimum process 
conditions by routine experimentation with a limited number of species of result effective 
variables. These claims are prima facie obvious without showing that the claimed ranges achieve 
unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 1937 (Fed. 
Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996)(claimed ranges or a 
result effective variable, which do not overlap the prior art ranges, are unpatentable unless they 
produce a new and unexpected result which is different in kind and not merely in degree fi-om 
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the results of the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) (discovery of 
optimum value of result effective variable in known process is ordinarily within skill or art) and 
In re Aller, 105 USPQ 233 (CCPA 1995) (selection of optimum ranges within prior art general 
conditions is obvious), 

12. In re claim 10, Chou discloses wherein the step of decouples plasma nitridation further 
includes using RF between 250 and 350 Watts power at a pressure of 1-3x10"^ torr for 10 - 300 
seconds (Colunm 6, Lines 31-39). 

13. In re claim 11, Bertrand in view of Kraft discloses wherein the nitrogen-bearing layer is 
selected from the group consisting of silicon nitride or silicon oxynitride (Column 4, Lines 12 - 
29 of Kraft). 

14. In re claim 12, Bertrand in view of Kraft discloses wherein the nitrogen-bearing layer 
contains at least 3 atomic percent nitrogen (Figure 7 of Kraft). 

15. In re claim 13, Dong discloses wherein the mixture of nitrogen and oxygen contains 
between about 10 to 30 volume percent oxygen (1)0021). 

16. In re claim 14, Bertrand in view of Kraft discloses wherein the distance that the nitrogen 
bearing layer extends downward from the upper surface is between 2 and 10 A (Figure 7 of 
Kraft). 

17. In re claim 15, Bertrand in view of Kraft discloses wherein the layer of silicon oxide has 
a thickness between about 8 and 30 A (Column 4, Lines 45 - 47 of Kraft). 



Application/Control Number: 10/091,983 
Art Unit: 2823 



Page 11 



Response to Arguments 



18. Applicant's arguments with respect to claims 1-15 have been considered but are moot in 
view of the new groimd(s) of rejection. 



Any inquiry concerning this communication or earUer communications from the 
examiner should be directed to Femando L. Toledo whose telephone number is 571-272-1867. 
The examiner can normally be reached on Mon-Fri 12pm-7:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




Fernando L. Toledo 
Patent Examiner 
Art Unit 2823 



fit 

21 April 2006 



